Resistant trees produced more foliage monoterpenes and broke bud 7 to 10 days earlier than susceptible trees.
Introduction
Plant-herbivore interactions involve several factors. Resistance-susceptibility polymorphology has been demonstrated for many host-pest systems (Feeny 1976 , Futuyma 1983 , Jermy 1984 and often is exhibited as variation in the host, including intraspecific host genetic variation (Simms and Fritz 1990 Host secondary chemistry composition also is believed to be a strong indicator of host resistance or susceptibility. Given two hosts, an herbivore will generally attack those plants or tissues containing low levels of secondary metabolites (Rhoades 1985) . Hostinsect phenologic asynchrony has also been implicated as affecting defoliation levels (for example, Perry and Pitman 1983, Redak and Cates 1984) .
Variation within and between host trees seems to affect attack behavior by western spruce budworm, Choristoneura occidentalis Freeman (Lepidoptera: Tortricidae), a major defoliator of coniferous forests in Western North America (Clancy and others 1988; McDonald 1979 McDonald , 1981  Perry and Pitman 1983) . There are recorded observations of individual Douglas-fir Pseudotsuga menziesii vat. glauca (Beissn.) Franco that have remained relatively nondefoliated during severe budworm outbreaks, which occur periodically in the Rocky Mountain and Intermountain regions (Johnson and Denton 1975) . Adjacent defoliated and resistant trees have been noted in several Western National Forests (McDonald 1981) , including the Wallowa-Whitman National Forest in northeast Oregon, which has experienced a severe outbreak of western spruce budworm for the past 10 years.
Previously tested hypotheses to determine overriding influences of differential levels of defoliation involve larval feeding preference, including such aspects as foliage nutrient and water content (Bryant and others 1987, Clancy and others 1988) and defensive chemistry (secondary compounds) (Feeny 1976 , Cates and others 1983 , Mattson and others 1983 , Rhoades and Cates 1976 .
Lack of synchronization between larval emergence and bud swelling may be why some trees are less susceptible to defoliation; such between-tree variation diminishes the predictability of the resource (Feeny 1976 (McDonald 1979 (McDonald , 1981 Perry and Pitman 1983) .
Because foliage quality, particularly secondary chemicals, seem to play a significant role in plant-host susceptibility and resistance, the hereditability of chemicals such as monoterpenes (Squillace 1976) (Shepherd 1983) , where the bud cap splits to reveal green needles, still held tightly together. Previous defoliation in these conifers may have resulted in earlier budburst, whereas in deciduous trees previous defoliation (particularly early season) causes delayed budbreak (Tuomi and others 1989) . Delayed budburst seems to be a valuable defense for birch (Haukioja and others 1985) . Early flushing seems to be a defense mechanism in Acer rubrum L. resistance (Townsend 1989 ).
In a previous study, Cates and others (1983) showed that trees that burst bud later in the growing season suffer less damage from C. occidentalis attack. Eidt and Little (1970) determined that spruce budworm (C. fumiferana (Clemens)) survival is reduced on lateflushing foliage. By using gypsy moth, Lymantria disparL., Sheppard and Friedman (1990) found 
